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Abstract:  
Introduction: Telework, also known as remote work, distance work, telecommuting, was gaining popularity already before the 
COVID-19 pandemic. Despite benefits, telework can also cause workers' mental and physical health, and forced telework 
during the COVID-19 pandemic has promoted the onset of these problems. 
Objectives: The objective of the study was to analyze the management of ergonomics in teleworking workplaces and the 
association between pain longer than three days and preventive measures provided by employers in Latvia during the 1st 
emergency restrictions, which were in force between 12 March and 9 June 2020 due to the COVID-19 pandemic. 
Methods: Web-survey was used to gather information from respondents – workers. In total, 1006 workers fully filled in the 
questionnaire in October 2020. Four hundred eighty-three teleworkers of both genders were identified.  
Results: 35.7% of respondents reported pain longer than three days. The odds of pain were increased in case of lack of all 
analyzed preventive measures. For those who reported not being provided with a computer and other IT equipment OR for pain 
was 1.50 (CI 0.95-2.37). Even higher OR was observed in case of not receiving advice on how to arrange an ergonomic 
workstation (OR= 2.37, CI 1.32-4.25) and not having identified working conditions (OR= 2.61, CI 1.43-4.77). The highest risk 
was observed if the employer had not provided an office table and office chair (OR=5.46, CI 1.78-16.80).  
Conclusion: Teleworkers not receiving support from the employer on the arrangement of home offices have an increased risk 
of having pain for longer than three days. Provision of an office worktable, an office chair, advice on how to arrange an 
ergonomic workplace and provision of workplace risk assessment are key measures to be taken by the employer to improve 
home office ergonomics of their workers.  
JEL Classification Numbers: J81, DOI: https://doi.org/10.12955/pmp.v2.180 
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Introduction 
Telework, also known as remote work, distance work, telecommuting, was gaining popularity already 
before the COVID-19 pandemic, which has been triggered by globalization, related competitive pressure 
in combination with technical improvements in information and communication technology (de Macêdo 
et al., 2020; Steidelmüller et al., 2020). Responding to the COVID-19 pandemic, governments have 
taken different measures to reduce the spreading of the virus, including workplace closures and requests 
to stay-at-home. As a result, a huge number of workers in many countries had to start teleworking 
without their approval and choice, but they were forced to do it either by the decision of the government 
or the employer (Oakman et al., 2020). Recent publications have already identified a need for future 
research to explore the impact of teleworking in such areas of life as health (e.g., musculoskeletal pain) 
and to provide evidence to develop policies and guidelines for working at home (de Macêdo et al., 2020; 
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Oakman et al., 2020; Rodríguez-Nogueira et al., 2021). Telework during the COVID-19 pandemic had 
been a huge challenge for employers on how to fulfill their legal obligations – to ensure healthy and safe 
working conditions – due to external and rapidly changing conditions and lack of external advice 
(Belzunegui-Eraso & Erro-Garcés, 2020).  
The objective of this study was to identify the association between musculoskeletal pain reported by 
teleworkers and different preventive measures provided by the Latvian employers during the first 
emergency restrictions of the COVID-19 pandemic (in force between 12 March and 9 June, 2020). To 
reach the objective of this study, the following tasks were formulated: 1) to identify the percentage of 
teleworkers reporting pain longer than three days; 2) to analyze provided preventive measures for 
teleworkers, and 3) to analyze the association between the provided measures and self-reported pain. 
This paper provides evidence that easy and simple preventive measures taken by the employer to support 
their teleworkers can reduce the prevalence of musculoskeletal pain, which is important due to the fact 
that the COVID-19 pandemic is still ongoing and telework has become an essential part of working life 
of many workers and companies.  
Literature review 
According to the national legislation, telework is defined as the type of work that could be done in the 
employer's premises, but regularly is done outside these premises using information and communication 
technologies (The Republic of Latvia, 2002). Rather a similar definition can be found in literature, e.g., 
“telecom-muting is defined organization and/or execution of tasks performed away from the central 
offices or production facilities of organizations for a certain period in pre-established work schedules. 
To this end, information and communication technologies are used to establish communication between 
workers and to respond to the demands of the organization remotely” (de Macêdo et al., 2020). If the 
place in most cases during early stages of telework was home, then the development of telework lead to 
a very broad term – “working anytime anywhere” (Robelski et al., 2019). However, in the context of 
COVID-19, the approach of “working anytime anywhere” is not quite relevant as due to the 
requirements of social distancing and limiting the gathering of persons it was required to work remotely 
from home (Belzunegui-Eraso & Erro-Garcés, 2020). Therefore, telework can be categorized as planned 
(e.g., as a voluntary choice of workers and agreed with the employer) and non-planned (e.g., forced due 
to COVID-19) (Belzunegui-Eraso & Erro-Garcés, 2020).  
If telework is a choice, it has its benefits like reduction of traffic problems and air pollution, higher 
productivity, less absenteeism, lower turnover rate, greater commitment, organizational performance 
(Greer & Payne, 2014), increased autonomy, better work-life balance (Steidelmüller et al., 2020), 
improvement in emotional and motivational results (Biron & van Veldhoven, 2016). However, it can 
also cause physical health problems similar to workers working in the employer's premises (Hedge et 
al., 2011). In addition, mental and personal isolation, the conflict between work and family life (de 
Macêdo et al., 2020), greater responsibilities and higher demands on self-management (Steidelmüller et 
al., 2020), increased stress levels (Eurofound and the International Labour Office, 2017; Melo & de 
Abreu e Silva, 2017), longer working hours, including work also in leisure time (Eurofound and the 
International Labour Office, 2017) had also been observed in workers working from a distance. The 
benefits and side effects of telework are summarized in Table 1. 
When discussing typical health issues related to working in office, the relationship between computer 
use and the development of musculoskeletal disorders has been well-documented as the most common 
problem (Eurostat, 2010; Harrington & Walkers, 2004). Sore and tired eyes, pain in the neck (Hedge et 
al., 2011), pain in the back (Eurofound and the International Labour Office, 2017), sore wrists and 
tendon pain in the wrists and fingers (Eurofound and the International Labour Office, 2017; Hedge et 
al., 2011), lower physical activity (Kawada, 2020) have already been associated with telework. Forced 
telework during the COVID-19 pandemic has promoted the onset of musculoskeletal disorders, 
particularly low back pain and neck pain (Moretti et al., 2020). Among the main reasons improper 
workstation design, lack of appropriate equipment, incorrect monitor, mouse and keyboard placement, 
confinement and awkward postures for a prolonged time, use of kitchen chair, incorrect chair height, 
improper office lighting; and intense typing without resting periods, increased screen use and reduced 
physical activity should be mentioned (Harrington & Walkers, 2004; Moretti et al., 2020; Majumdar et 
al., 2020; Siqueira et al., 2020). 
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Table 1: Typical characteristics of telework (literature review) 
Research area related to 
telework 
Research topics  Source 
Benefits of telework Reduction of traffic problems 
and air pollution  
Greer & Payne, 2014 
Higher productivity Greer & Payne, 2014 
Less absenteeism Greer & Payne, 2014 
Lower turnover rate, greater 
commitment 
Greer & Payne, 2014 
Better organizational 
performance 
Greer & Payne, 2014 
Increased autonomy  Steidelmüller et al., 2020 
Better work-life balance Steidelmüller et al., 2020 
Improvement in emotional and 
motivational results  
Biron & van Veldhoven, 2016 
Side effects of telework 
Sore and tired eyes Hedge et al., 2011 
Pain or other complaints in 
different anatomic locations (like 
neck, shoulder, wrists, fingers, 
upper back and hips/thigh)  
Eurofound and the International 
Labour Office, 2017; 
Hedge et al., 2011; Majumdar 
et al., 2020; Siqueira et al., 
2020 
Lower physical activity  Kawada, 2020 
Mental and personal isolation  de Macêdo et al., 2020 
The conflict between work and 
family life 
de Macêdo et al., 2020 
Greater responsibilities, higher 
demands on self-management  
Steidelmüller et al., 2020 
Increased stress levels  Eurofound and the International 
Labour Office, 2017;  
Melo & de Abreu e Silva, 2017 
Longer working hours, including 
work in leisure time  
Eurofound and the International 
Labour Office, 2017 
 
Source: authors‘ compilation based on literature review 
It has already been well described that different preventive measures and interventions provided by the 
employer to improve workplace ergonomics could reduce the prevalence of workers complaining about 
different health problems, including musculoskeletal disorders (Soares et al., 2020). When the worker 
is working in the premises of the company, many of these risk factors are managed through workplace 
risk assessment, and infrastructure as the company provides computers, other IT equipment, suitable 
office chairs and desks, arranges the computer workstations, invites occupational health and safety 
experts and ergonomists to improve working conditions (Chong et al., 2020; Harrington & Walkers, 
2004). In accordance with EU legislation, employers are responsible for performing workplace risk 
assessment that is also applicable to remote workplaces (Oakman et al., 2020). However, in the home 
office, teleworkers typically set up their own offices without assistance and training, sometimes even on 
coffee tables, ironing boards, kitchen tables or old desks (Harrington & Walkers, 2004). In addition, in 
the COVID-19 situation, the transition to telework was massive and forced; and this forced form of 
mandatory telework is fundamentally distinct from voluntary telework (Belzunegui-Eraso & Erro-
Garcés, 2020; Chong et al., 2020). For example, this has resulted in a lack of possibility to install 
equipment for workers to work remotely, companies were not allowed to send occupational health and 
safety experts to check working conditions in the teleworkers’ homes and (Belzunegui-Eraso & Erro-
Garcés, 2020). 
In addition to the above mentioned, teleworkers report a lower level of awareness and knowledge about 
ergonomics and other occupational health and safety issues (von Bergen, 2008). It can be due to the fact 
that telework has been identified as a barrier to the implementation of participatory ergonomics 
programs designed to promote the health, safety, and wellbeing of workers (Schall & Chen, 2021). 
Therefore, employers should provide targeted advice or resources for this group of workers covering 
such topics as ergonomics and criteria for structuring home offices, working in isolation, general 
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occupational health and safety, and fire and electrical safety issues. That allows to change work habits 
and improve the physical home-based work environment (International Labour Organization, 2020b; 
Schall & Chen, 2021; von Bergen, 008). 
It should be pointed out that most of the described preventive measures do not require huge investments 
from the employers; these measures require creativity, will to support their workers and qualitative 
communication with their workers (e.g., permission to the worker to take the office chair form the 
employers’ office to home office, provision of transportation for it, sending out free of charge 
informative materials or home office ergonomics, an invitation to submit photos of distance workplaces 
to be evaluated by companies occupational health and safety experts) (Rīga Stradiņš University; 
Vidzeme University of Applied Sciences; Rezekne Academy of Technologies, 2020). Lack of paying 
attention to ergonomics while working at home from the workers’ side and showing no interest from 
employers’ side has already been reported as a problem before the COVID-19 pandemic (Eurofound 
and the International Labour Office, 2017). The situation during the emergency state has worsened as 
telework was a forced challenge - the priority of employers was to survive during the COVID-19 crisis 
and to focus on main business aspects (e.g. paying salaries) (Eurofound and the International Labour 
Office, 2017; International Labour Organization, 2020a). Therefore, the occupational health and safety 
and well-being of workers were not a priority of many employers (Eurofound and the International 
Labour Office, 2017; International Labour Organization, 2020a). 
Data and methodology 
Recruitment and data collection 
Web-survey as an online tool was used to quickly gather information from workers between 28 
September and 27 October, 2020. It applied a non-probability sampling method. Survey participants 
were recruited using a snowball sampling method, social media advertisements, and direct emails to 
share the weblink of the questionnaire in Latvian. Each single person having access to the internet was 
able to fill in the questionnaire. The same recruiting principle was used during the Eurofound survey 
“Living, working and COVID-19” (Eurofound, 2020). At the beginning, written information on the 
purpose of the study was provided, therefore, participants, by voluntary proceeding to the questions, 
agreed to participate in the survey. 
At the beginning of the web survey filter questions were applied to recruit only paid workers who were 
employed during the previous year. In total, 1823 persons responded to the questions, however only 
1006 respondents answered all questions. 483 survey participants reported teleworking during the first 
emergency state, therefore, only those were selected for further analysis. The average age of respondents 
included in the analysis was 42.8 +/- 10.5 (min 22, max 72 years), 15.3% were males and 84.7% females.  
Survey data were gathered and managed using REDCap (Research Electronic Data Capture) tool.  
Study variables 
The effect of ergonomics management by employers was analyzed using the following outcome variable 
of this study: self-reported pain lasting longer than three days during the emergency state. Two questions 
measured this outcome – at first, only those respondents who reported having pain (in lower back, neck, 
arms and hands, legs and feet, as well as headache) longer than three days were selected. These 
respondents were asked to answer the question “Did you have pain during the emergency state which 
was longer than three days?”. Several answers were possible: “Yes, more often and / or more severe 
than before”, “Yes, frequency and severity were the same as before”, “Yes, but less often and / or less 
severe than before”, “No, I did not have”. Respondents who reported “I don’t know / hard to say” were 
considered missing values and excluded from analysis (in total 46). Two groups of respondents were 
created for data analysis purposes: 1) teleworkers who reported having pain with any frequency and 
severity; 2) teleworkers who reported having no pain (this group included those who reported no pain 
during the emergency state and no pain in the previous year).  
Different types of preventive measures provided by the employers were analyzed as independent factors 
in association with pain longer than three days. Respondents were asked to give feedback on the different 
statements (see Table 2). For all those statements, several answers for each preventive measure were 
possible: “It was necessary and was provided in all cases”, “It was necessary, but was provided only in 
some cases”, “It was necessary, but was not provided”, “It was not necessary and was not provided” (in 
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the article referred as “provided”, “partly provided”, “not provided”, “not needed”). In all cases, 
respondents who selected the answer “I don’t know / Hard to say” were excluded from the analysis. 
For this article the following statements were used: “A computer and other IT equipment was provided 
to me”, “I received advice how to arrange an ergonomic workstation”, “My employer identified 
conditions where I am teleworking” and “My employer provided office table and office chair”. When 
the authors of the survey constructed the questionnaire, the statement “My employer identified 
conditions where I am teleworking” was included in order to ask the respondents if the employer has 
provided workplace risk assessment for workplace located at home. Such wording for the statement was 
chosen to avoid the use of complicated/unclear legal terms. 
Statistical analysis 
Descriptive analyses (mean, standard deviation) and frequency analyses (percentages, distribution) were 
used to describe the data. The correlation between preventive measures and pain longer than three days 
was analyzed by using binomial logistic regression and calculated as odds ratios (ORs) with 95% 
confidence intervals (CIs) in adjustment to gender and age. Gender and age as confounding variables 
were included in the regression models. Age was divided into the following groups: 18 - 24, 25 - 34, 35 
- 44, 45 - 54, 55 – 64 and 65 - 74. The analysis was carried out using the IBM SPSS Statistics 26 (IBM 
Corporation, Armonk, New York, NY, USA) software. 
Results and Discussion 
In total, 35.7% of respondents (n=156) reported pain longer than three days during the first emergency 
state, including 14.0% - reporting more often and/ or more severe pain than before, 16.9% - reporting 
pain with the same as before frequency and severity and 4.8% - having pain less often and / or less 
severe than before. In addition, 64.3% of respondents reported no pain. Although other studies report a 
significant proportion of teleworkers having pain or other complaints in different anatomic locations 
(like neck, shoulder, wrists, upper back and hips/thigh) during the early restriction period due to the 
COVID-19 pandemic, results of all of these studies are not fully compatible as different outcome 
variables have been used (pain longer than three days in our study versus discomfort in certain parts of 
the body) (Majumdar et al., 2020; Siqueira et al., 2020). These differences in study variables can explain 
the reason why other surveys on musculoskeletal disorders in teleworkers report that almost half of the 
respondents have experienced work-related pain (Eurofound and the International Labour Office, 2017), 
but the percentage of teleworkers reporting pain in our study was lower.  
When looking at the preventive measures provided by the employer in our study, provision of a 
computer and other IT equipment was mentioned as the most frequent measure provided in all cases to 
55.0% of respondents (Table 2). From the beginning, such results seem to be rather good, however, we 
should acknowledge that a computer is the most important tool for teleworkers and the lack of it results 
in the inability to perform a job and earn a salary. This is not just the question of being able to work, but 
also how effective is teleworking – qualitative teleworking requires the provision of appropriate 
equipment and high-quality technical support in conjunction with training in the necessary software and 
systems needed by an individual (Oakman et al., 2020).  
Almost twenty one percent of respondents reported that his/her employer has fully provided 
identification of the working conditions, the other 7.5% of respondents mentioned partly provided this 
measure. According to EU legislation, employers have the responsibility of doing workplace assessment 
applicable to remote workplaces (Oakman et al., 2020). We can assume that the employer has fulfilled 
his/her legal obligations in less than 30% of all respondents – teleworkers. 
Frequently, respondents mentioned that they have received advice on how to arrange an ergonomic 
workstation and that their employer has identified conditions where he/she was teleworking – such 
answer has been selected by 23.3% and 20.6% of respondents respectively. The least frequent measure 
reported by respondents was the provision of office tables and office chairs, which was mentioned by 
less than 8%. In home office teleworkers typically set up their own offices without assistance and 
training on coffee tables or old desks; therefore, support in the means of advice and office furniture from 
the side of the employer is essential (Harrington & Walkers, 2004).  
The odds of self-reported pain longer than three days were increased in case of lack of all analyzed 
preventive measures (Table 3). In all cases except for lack of provision of a computer and other IT 
equipment, the association was strong for the unadjusted results and slightly weaker if gender and age 
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were used for adjustment. The highest odds were identified for lack of provision of office table and 
office chair, followed by the lack of identification of teleworking conditions and advice on how to 
arrange an ergonomic workstation. Interest in working conditions, advice on home ergonomics, and 
taking an office table and chair from the employers’ office to workers' home are cheap and easy 
measures to be implemented at the company level. The need for ergonomic training teleworkers has 
already been reported previously as this promotes ergonomic changes in the home offices based on the 
training and results in less frequent pain or discomfort while teleworking (Harrington & Walkers, 2004).   
Table 2: The distribution of the studied preventive measures provided by the employers for remote 
workplaces in the sample, n (%) 
Statements describing preventive measures 




A computer and other IT equipment was provided 
to me 
Provided 236 (55.0%) 
Partly provided 53 (12.3%) 
Not provided 66 (15.3%) 
Not needed 75 (17.4%) 
I received advice on how to arrange an ergonomic 
workstation 
Provided 97 (23.3%) 
Partly provided 35 (8.4%) 
Not provided 86 (20.6%) 
Not needed 199 (47.7%) 
My employer identified conditions where I am 
teleworking 
Provided 83 (20.6%) 
Partly provided 30 (7.5%) 
Not provided 126 (31.3%) 
Not needed 163 (40.6%) 
My employer provided an office table and office 
chair 
Provided 32 (7.7%) 
Partly provided 16 (3.8%) 
Not provided 125 (29.9%) 
Not needed 245 (58.6%) 
 
Source: results of the survey, authors‘ compilation 
 
Table 3: The odds of self-reported pain longer than three days in association with measures provided 








 OR (CI 95%)a, 
Unadjusted 
Self-reported pain, 
 OR (CI 95%)a, 
Adjusted for gender 
and age  
A computer and other IT equipment was provided to me 
 





Provided 84 (60.0%) 1 1 
My employer provided an office table and office chair 
 





Provided 4 (5.7%) 1 1 
I received advice on how to arrange an ergonomic workstation 
 





Provided 25 (30.5%) 1 1 
My employer identified conditions where I am teleworking 
 





Provided 20 (21.7%) 1 1 
 
a. The reference category for the group with self-reported pain longer than three days is the group of 
respondents who did not have pain longer than three days. 
*p<0.001, **p<0.01, ***p<0.05 
Source: results of the survey, authors‘ compilation 
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Different results were obtained when analyzing the following statement „A computer and other IT 
equipment was provided to me”. Although odds of self-reported pain longer than three days were 
increased in this case, the association was weaker, and the results were not significant if adjusted for age 
and gender. This might be explained by the fact that the ownership of the computer and other IT tools 
does not directly influence ergonomics of the workplace and thus also the prevalence of pain, but lack 
of such support from the side of the employer can influence the level of anxiety and stress which 
indirectly increases the prevalence of musculoskeletal pain (Moretti et al., 2020; Wahlström et al., 2004).  
Conclusions 
Our research provides data that teleworkers not receiving support from the employer on the arrangement 
of home offices have an increased risk of having pain for longer than three days. Particularly high risk 
was observed among workers who were not provided with an office worktable and office chair. Lower 
but still more than doubled risk, was observed among teleworkers who did not get advice on how to 
arrange an ergonomic workplace and who worked in the workplace where risk assessment was not 
performed. The employer's provision of a computer and other equipment can also reduce the prevalence 
of pain in teleworkers. Such results point out the need for awareness-raising activities for the employers, 
including sharing of good practice examples on easy and inexpensive preventive measures to improve 
home office ergonomics. 
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